Hippocampal Src kinase is required for novelty-induced enhancement of contextual fear extinction.
Exposure to a novel environment enhances the extinction of contextual fear through the "tagging-and-capture" process. However, the underlying molecular mechanisms of novelty-induced enhancement of fear extinction are still unclear. NMDA receptor activity was recently revealed to be required for the enhancement of fear extinction caused by exposure to novelty. Src family kinases (SFKs) act as a molecular hub for regulation of NMDA receptors. We hypothesized that SFKs might be involved in novelty-induced enhancement of fear extinction. We found that the enhancement of fear extinction induced by novelty exposure is accompanied by Src kinase phosphorylation and activation in a restricted time window. Furthermore, intrahippocampal infusion of SFKs inhibitor PP2 inhibits Src kinase phosphorylation and activation, attenuates the activation of NR2B-containing NMDA receptors, and thereby reverses the enhancement of fear extinction induced by novelty exposure. These results suggested that Src kinase may serve as a behavioral tag in the procedural enhancement of fear extinction by novelty exposure.